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DETAILED ACTION 

1 . Claims 1 -1 2 and 1 4 have been examined. 

2. Acknowledgement of papers filed: oath/declaration, specification, drawings, 
claims on 27 July 2006. 

Specification 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the Invention to which the claims are directed. 

Claim Objections 

4. Claim 2 is objected to because of the following informalities: "the second 
processor further comprises an address notification unit which notifies communicates 
the return" does not appear to be grammatically correct. Please consider revising. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 

forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 1-12 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Suzuoki (U.S. Patent No. 6,807,620) in view of Dye (U.S. Patent No. 5,706,478) in 
further view of Cilvin (U.S. Patent No. 6,671,196). 

7. Regarding Claim 1 , Suzuoki discloses a multiprocessor system comprising a first 
processor (Fig. 1 reference 5) and a second processor (Fig. 1 reference 3). The 
remaining limitations are best shown after the combination. 

Suzuoki fails to disclose situations in which the graphics processor has a 
subroutine call and return. 

Dye discloses the limitations that Suzuoki lacks (col 13 line 47 to col 14 line 5) 

Suzuoki would have been motivated to allow a subroutine call from the graphics 
processor with a return address in order to improve the flexibility of the graphics 
processor program execution. 

It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Suzuoki and incorporate the subroutine call and 
return of the graphics progress of Dye. 

Suzuoki and Dye fail to disclose what occurs when the local stacks of the 
graphics processor becomes full. 

Cilvin discloses the limitations Suzuoki/Dye lacks (col 5 lines 22-40) 

Suzuoki/Dye would have been motivated to copy a full stack to a primary 
memory to improve the amount of nested subroutine calls (and other data stores) that 
are available to the graphics processor. 
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It would have been obvious at the time of the invention for one of ordinary skill in 
the art to take the processing system of Suzuoki/Dye and allow a full stack of the 
graphics processor subroutine calls to be saved to the primary memory (Suzuoki fig. 1 
reference 7). The combination would be as follows: the first processor (fig. 1 reference 
5) comprises an interrupt generation unit which generates an interrupt to the second 
processor (Cilvin col 5 lines 22-40 - the command to save information in the main 
memory via the main processor is interpreted to be an interrupt) when the first 
processor executes a predetermined call instruction in a running main routine (Dye col 
14 line 47 to col 14 line 5); and the second processor comprises an address save unit 
(In particular, the unit that completes Cilvin col 5 lines 22-40 within Suzuoki Fig. 1 
reference 7 via Fig. 1 reference 3) which saves a return address for returning to the 
main routine upon completion of processing of a subroutine called by the call instruction 
to a predetermined memory area when the second processor receives an interrupt from 
the Interrupt generation unit (Dye col 5 lines 22-40). 

8. Regarding Claim 2, Suzuoki/Dye/Cilvin discloses the multiprocessor system 
according to claim 1, wherein: the interrupt generation unit generates an interrupt to the 
second processor again when a predetermined return instruction is executed in the 
subroutine; and the second processor further comprises an address notification unit 
which notifies communicates the return address to the first processor when receiving 
the re-generated interrupt (Cilvin col 5 lines 22-40). 
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9. Regarding Claim 3, Suzuol^i/Dye/Cilvin discloses the multiprocessor system 
according to claim 1, wherein the first processor comprises a fetcher (Suzuoki Fig. 7 
reference 151) which fetches an instruction (Suzuoki col 4 lines 58 to 65); and the return 
address is set as a target address to be accessed by the fetcher (Dye col 13 lines 47 to 
col 14 line 5). 

10. Regarding Claim 4, Suzuoki/Dye/Cilvin discloses a multiprocessor system 
comprising a first processor (Suzuoki Fig. 1 reference 5) and a second processor 
(Suzuoki Fig. 1 reference 3), wherein: the first processor comprises an interrupt 
generation unit which generates an interrupt to the second processor when the first 
processor executes a predetermined call instruction or jump instruction (Cilvin col 5 
lines 22-40); and the second processor comprises: an address extraction unit which 
extracts a call destination address or jump destination address stored dividedly in 
formats of the call instruction or the jump instruction (Dye col 13 line 47 to col 14 line 5) 
and an accompanying execution stop instruction when the second processor receives 
the interrupt from the first processor (Dye col 13 line 47 to col 14 line 5); and an address 
notification unit which communicates the acquired call destination address or jump 
destination address to the first processor (Dye col 13 line 47 to col 14 line 5). 

1 1 . Regarding Claim 5, Suzuoki/Dye/Cilvin discloses the multiprocessor system 
according to claim 4, wherein the first processor comprises a fetcher (Suzuoki Fig. 7 
reference 151) which fetches an instruction (Suzuoki col 4 lines 58 to 65); and the call 
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destination address or the jump destination address is set as a target address to be 
accessed by the fetcher (Dye col 13 lines 47 to col 14 line 5). 

12. Regarding Claim 6, Suzuokl/Dye/Cilvin discloses a multiprocessor system 
comprising a graphics processor (Suzuoki Fig. 1 reference 5) and a main processor 
(Suzuoki Fig. 1 reference 3), wherein the graphics processor comprises: a direct 
memory access controller (DMAC) which reads instructions written in a display list from 
a memory sequentially (Dye col 13 line 47 to col 14 line 5); a decoder which decodes 
the read instructions sequentially; and an interrupt generation unit which generates a 
shift interrupt to the main processor when a decoded instruction is a predetermined call 
instruction included in a main routine of the display list and generates a return interrupt 
to the main processor when a decoded instruction is a return instruction included in a 
subroutine called by the call instruction (Cilvin col 5 lines 22-40), the main processor 
comprises: an address save unit which saves a return address for returning to the main 
routine upon completion of processing of the subroutine to a predetermined memory 
when the main processor receives the shift interrupt from the interrupt generation unit 
(Cilvin col 5 lines 22-40); and an address notification unit which reads the return 
address from the predetermined memory and communicates the return address to the 
graphics processor when the main processor receives the return interrupt from the 
interrupt generation unit (Cilvin col 5 lines 22-40), and the return address communicated 
to the graphics processor is set as a target address to be accessed by the DMAC (Dye 
col 13 line 47 to col 14 line 5). 
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13. Regarding Claim 7, Suzuol<i/Dye/Cilvin discloses a multiprocessor system 
comprising a graphics processor (Suzuoki fig 1 reference 5) and a main processor 
(Suzuoki fig. 1 reference 3), wherein the graphics processor comprises: a direct 
memory access controller (DMAC) which reads instructions written in a display list from 
a memory sequentially (Dye col 13 line 47 to col 14 line 5); a decoder which decodes 
the read instructions sequentially; and an interrupt generation unit which generates an 
interrupt to the main processor when a decoded instruction is a predetermined call 
instruction or a jump instruction included in the display list (Cilvin col 5 lines 22-40), the 
main processor comphses an address notification unit which acquires a call destination 
address or a jump destination address stored dividedly in formats of the call instruction 
or the jump instruction and an accompanying execution stop instruction (Cilvin col 5 
lines 22-40), and communicates the call destination address or the jump destination 
address to the graphics processor when the main processor receives the interrupt from 
the interrupt generation unit (Cilvin col 5 lines 22-40), and the call destination address or 
the jump destination address communicated to the graphics processor is set as a target 
address to be accessed by the DMAC (Dye col 13 line 47 to col 14 line 5). 

14. Regarding Claim 8, Suzuoki/Dye/Cilvin discloses a method of executing a 
program in a multiprocessor system, the method comprising, executing a call instruction 
in a main routine running by a first processor (Dye col 13 line 47 to col 14 line 5), 
delegating to a second processor the task of saving a return address for returning to the 
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main routine upon completion of processing of a subroutine called by the call instruction 
(Cilvin col 5 lines 22-40). 

15. Regarding Claim 9, Suzuoki/Dye/Cilvin discloses the method of executing a 
program in a multiprocessor system according to claim 8, wherein: if a stack area inside 
the first processor has a free space, the first processor saves the return address to the 
stack area by itself; and if the stack area has no free space, the save of the return 
address is delegated to the second processor (Cilvin col 5 lines 22-40). 

16. Regarding Claim 1 0, Suzuoki/Dye/Cilvin discloses the method of executing a 
program in a multiprocessor system according to claim 8, wherein: if the call instruction 
does not explicitly instruct to delegate the task of saving the return address to the 
second processor, the first processor saves the return address to a stack area built in 
itself; and if the call instruction explicitly instructs to delegate the task of saving the 
return address to the second processor, the first processor delegates the task of saving 
the return address to the second processor (Cilvin col 5 lines 22-40). 

1 7. Regarding Claim 1 1 , Suzuoki/Dye/Cilvin discloses a method of executing a 
program in a multiprocessor system, the method comprising, executing a call instruction 
or a jump instruction by a first processor, delegating a task of acquiring a full address of 
a call destination address or a jump destination address to a second processor (Cilvin 
col 5 lines 22-40). 
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18. Regarding Claim 12, Suzuol<i/Dye/Cilvin discloses a method of executing a 
program in a multiprocessor system according to claim 1 1 , wherein delegating a task of 
acquiring the full address of the call destination address or the jump destination address 
to a second processor, if the number of bits of the call destination address or the jump 
destination address exceeds the number of bits acquirable by the first processor (Cilvin 
col 5 lines 22-40). 

19. Regarding Claim 14, Suzuoki/Dye/Cilvin discloses a method of executing a 
program in a multiprocessor system according to claim 11, wherein delegating the task 
of acquiring the full address of the call destination address or the jump destination 
address to a second processor if the call instruction or the jump instruction explicitly 
instructs to delegate the task of acquiring the call destination address or the jump 
destination address to the second processor (Cilvin col 5 lines 22-40). 

Conclusion 

The following is text cited from 37 CFR 1.111 (c): In amending in reply to a 
rejection of claims in an application or patent under reexamination, the applicant or 
patent owner must clearly point out the patentable novelty which he or she thinks the 
claims present in view of the state of the art disclosed by the references cited or the 
objections made. The applicant or patent owner must also show how the amendments 
avoid such references or objections. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRIAN P. JOHNSON whose telephone number is 
(571)272-2678. The examiner can normally be reached on 8-4:30 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eddie Chan can be reached on (571) 272-4162. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Brian Johnson/ Patent Examiner, Art Unit 2183 



/Eddie P Chan/ 

Supervisory Patent Examiner, Art Unit 2183 



